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1 

METHOD AND CELL LINE FOR CONTINUOUS PRODUCTION 
OF RETROVIRUSES (HTLV-III) RELATED TO AIDS 



Technical Field 

The present invention relates to a cell system 

5 for the reproducible detection and isolation of human T- 

lymphotropic retroviruses (HTLV-f ami ly) with cytopathic 
or cell killing effects (HTLV-III) from patients with the 
acquired imnune deficiency syndrome (AIDS), pre-AIDS and 
in healthy carriers. One neoplastic aneuploid T-cell 

10 line, derived from an adult with lymphoid leukemia and 
termed HT, was susceptible to infection with HTLV-III, 
provided T-cell populations which are highly susceptible 
and permissive for HTLV-III, and is convenient for large 
scale production, isolation, and biological detection of 

15 the virus. Other OKT4 positive operational cell lines 
include Moit 3, CEM, Ti7.4 and HUT38, which after infec- 
tion with HTLV-III virus eta produce and preserve its 
capability for indefinite growth. 

Background of the Invention 

20 Epidemiologic data strongly suggest that 

acquired immune deficiency syndrome (AIDS) Is caused by 
an infectious agent which is apparently horizontally 
transmitted by intimate contact or by blood products. 
Though the disease is manifested by opportunistic infec- 

25 tions, predominantly Pneumocystis carcinii pneumonia and 

Kaposi's sarcoma, the underlying disorder affects the 
patient's cell-mediated immunity with absolute lympho- 
penia and reduced helper T- lymphocyte (OKT4 + ) subpopula- 
tion(s). Moreover, before a complete clinical manifesta- 

30 tion of the disease occurs, its prodrome, pre-AIDS, is 

frequently characterized by unexplained chronical 
lymphadencpathy and/or leukopenia involving a helper T- 
cell subset. This leads to the severe immune deficiency 
of the patient, suggesting .hat a specific subset of T- 

35 cells is the primary target for an infectious agent. 

Although patients with AIDS or pre-AIDS are often chron- 
ically infected with cytomegalovirus or hepatitis B 
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virus, for various reasons these appear to be oppor- 
tunistic or coincidental infections apparently not linked 
to the immunological response deficiency. 

It is believed thai the cause of AIDS may be a 
5 virus from the family of human T-cell lymphotropic retro- 

viruses (HTLV) which, prior to the present invention, 
comprised two major well characterized subgroups of human 
retroviruses, called human T-cell leukemia/ lymphoma 
viruses, HTLV- I and HTLV-II. The most conmon isolate, 
10 HTLV-I, is mainly obtained from patients with mature T- 
cell malignancies. Seroep idemi ological studies, in vitro 
biological effects, and nucleic acid hybridization data 
indicate that HTLV-I is et io logically associated with 
these malignancies, affecting adults primarily in the 
15 south of Japan, the Caribbean and Africa. HTLV of sub- 
group II (HTLV-II) was first isolated from a patient with 
a T-cell variant of hairy cell leukemia. To date, this 
is the only reported isolate of HTLV-II from a patient 
with a neoplastic disease. Virus isolation and 

20 seroep.idemiological data show that HTLV of both subgroups 
can sometimes be found in patients with AIDS. 

Evidence suggests that the retrovirus(es) of 
the HTLV family is an etiological agent of AIDS based on 
the following: (1) there is precedence for an animal 
25 retrovirus cause of irnnune deficiency (feline leukemia 
virus in cats); (2) retroviruses of the HTLV family are 
T-cell tropic; (3) they preferentially infect "helper" T- 
cells (OKT4 + ) ; (4) they have cytopathic effects on 
various human and manmaliar. cells as demonstrated by 
30. their induction of cell syncytia formation; (5) they can 
alter somt T-cell functions; (8) in .some cases infection 
may result in selective T-ccli killing; and (7) they are 
transmitted by intimate contact or through blood 
products. The presence of antibodies directed to cell 
35 membrane antigens of HTLV infected cells has been shown 
in sera of more than 40% of patients with AIDS (Essex et 
al., Sc ience , 220:859 ( 1983;). This antigen has since 
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been defined as part of the envelope of HTLV (Sehopbaeh, 
et al., Science , 224:503 , May 4, 1984; and Lee, et al., 
Proe. Nat. Acad. Sc i . USA , in press). 

Tne original detection and isolation of the 

5 various HTLV isolates were made possible by two earlier 
development: the diseovei-y of T-cell growth factor 
(TCGF) , also called Interleukin 2 (11-2), which enabled 
the routine selective growth of different subsets of 
normal and neoplastic mature T-cells (Ruscetti, et al., 

10 J. Immunol. , 1 19 : 13 1 ( 1977); and Poiesz, et al., Proc. 
Nat- Acad. Sci . USA , 77:6134 (1980)) and the development 
of sensitive assays for detection of retroviruses based 
on reverse transcriptase assays. The methods of HTLV 
isolation and transmission involved a cocul t i vat ion pro- 

15 cedure using permissive T-celis for the virus. The use 
of normal human T-cells in cocultivation experiments 
preferentially yielded HTLV of both subgroups with immor- 
talizing (transforming) capability for some of the target 
T-cel 1 s . 

20 However, HTLV variants (now termed HTLV- II I) 

lack inmor talizing properties for normal T-cells, mainly 
exhibit cytopathic effects on the T-cells, and are now 
believed to be the cause of AIDS. In fact, such variants 
were frequently but only tra.^iently detected using these 
25 normal T-cells as targets in cocultivation or cell-free 
transmission experiments. The cytopathic effect was 
overcome by finding a highly susceptible, permissive cell 
for cytopathic variants of HTLV, thus preserving the 
capacity for permanent growth after infection with the 
virus. The present invention discloses the identifica- 
tion and characterization of this new immortalized T-eell 
population and its use in me isolation and continuous 
high-level production of sue;, viruses from patients with 
AIDS and ore -AIDS. 
35 Early experiments identified one neoplastic 

aneuploid T-cell line, termed HT, derived from an adult 
with lymphoid leukemia, that was susceptible to infection 



30 
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with the new cytopathic viruo isolates. 

This cell line is sensitive target for trans- 
mission oi these virus isolates (HTLV-III) and it allows 
continuous large-scale virus production and development 

5 of specific immunologic reagents and nucleic acid probes 

useful for comparison of these new isolates among them- 
selves and with HTLV-I and HTLV- II. In addition to their 
differences in biological effects that distinguish them 
from HTLV-I and HTLV-II, HTLV-III also differs from these 

10 known HTLV subgroups in sevnal immunological assays and 
in morphology. However, ti.cse new retroviruses are T4 
lymphotropie aad exhibit many properties similar to HTLV- 
I and HTLV-II, including similar properties of the 
reverse transcriptase, cross reactivity of structural 

15 proteins as determined by heterologous competition radio- 
inmune assays with patients 1 sera and with animal hyper- 
inroune sera, and induction of syncytia. These new retro- 
virus isolates are collectively designated HTLV-III. 
Together with detectable differences in some of their 

20 proteins -nd genetic information, HTLV-III ! s ability to 

kill T-ofeils clearly separates these variants from other 
members of the HTLV family. 

Statement of Deposit 

A cell line corresponding to the present inven- 

25 tion, and denoted H9/HTLV- 1 I I B , has been deposited in the 

American Type Culture Collection (ATCC, 12301 Parklawn 
Drive, Ro^kville, Maryland /0852-1776 USA) under ATCC No. 
CRL 8543 jn April 19, 1984 This deposit assures perma- 
nence of :he deposit and ready accessibility thereto by 

30 the public. H9 is a representative and preferred cell 

line in accordance with the invention. An additional 
deposit of Molt 3 /-HTLV- 1 1 I B was made in the ATCC on 
August 15 ; 1 984, under ATCC No- CRL 8602, and assures 
permanence of the deposit a;-d ready accessibility thereto 

35 by the dud Lie. 

Genera 1 Pi sc r io t i on 

A susceptible ce,. Line HT was tested for HTLV 
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before _in vitro infection unc it was negative by all 
criteria, including lack of proviral sequences. Contin- 
uous production of HTLV-III is obtained after repeated 
exposure of parental HT cells (3 x 10 6 cells pretreated 

5 with polybrene) to concentrated culture fluids containing 

HTLV-III harvested from snort term cultured T-cells 
(grown with TCGF) which originated from patients with 
pre-AIDS or AIDS. The ccce.it rated fluids were first 
shown to contain particle ^sociated reverse transcrip- 

10 tase (RT). When cell proliferation declined, usually 10 
to 20 davs after exposure to the culture fluids, the 
fresh (uninfected) HT parental cells are added to cul- 
tures. Culture fluids from the infected parental cell 
line were oositive for particulate RT activity and about 

15 20% of the infected cell emulation was positive in an 
indirect irnnune fluorescent assay (IFA) using serum from 
a hemopniiia patient with p,e-AlDS (patient E.T.) . Serum 
from E.T. also contained anibodies to proteins of dis- 
rupted HTLV-III but did not react with proteins of HTLV-I 

20 or HTLV-I I infected cells. 

Specific Disclosure 

As has been mentioned above, an aneuploid HT- 
cell line exhibited the c-sired prerequisites for the 
continuous propagation of HTLV-I I I . This cell line is a 

25 neoplastic aneuploid T-cel. line derived from an adult 

patient with lymphoid leukoma, selected for its mature 
T-cell oMenotype (OKT3 + (62 ^, OKT4 + (39%) and OKT8") , as 
determined by cy tof luoro:::*try using a fluorescence- 
activated cell sorter. Cultures of these cells are rou- 

30 tinely maintained in RPMI/i540 with 20% fetal calf serum 

and antibiotics. These cultures are shown in Example 1, 
Table 2. Clone' H9 is preferred, with Clone H4 being 
secondarily preferred. 

HTLV-III culture fluids are isolated from cul- 

35 tured ceils of patients with acquired inroune deficiency 

syndrome (AIDS). Periphery blood leukocytes from these 
patients are banded in F i co 1 1 -Hypaque , incubated in 
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growth media (RPMI 1640 , 20% fetal bovin serum' 0.29 
mg/ml glutamine) containing 5 g/ml phytohemagglutinin 
(PHA-P) for 48 hours, at 37°C in a 5% C0 2 atmosphere. 
The leukocytes are then refec with growth medium contain- 

5 ing 10% purified T-cell growth factor (TCGF) ; optionally, 

some of the cells also received rabbit antibody to alpha 
interferon. Cells and growth media from these lympho- 
cytes are then assayed for the presence of HTLV subgroups 
I-III. Samples exhibiting more than one of the following 

10 were considered positive: ' repeated detection of a Mg 

dependent reverse transcriptase activity in supernatant 
fluids; virus observed by e , ee t r on microscopy ; intracell- 
ular expression of virus-related antigens detected with 
antibodies from seropositive donors or with hyperinmune 

15 serum; or transmission of articles, detected by reverse 

transcriptase assays or by electron microscopic observa- 
tion, to fresh human core blood, bone marrow, or periph- 
eral blood T- lymphocytes. All isolates not classified as 
either HTLV- I or HTLV-II by immuno logical or nucleic acid 

20 analysis were classified as HTLV-III. The cells in the 

HTLV-III producing cell cultures, characterized using 
establisned immunological procedures, are predominantly 
T-lymphocytes (E rosette receptor, OKT/3 and Leu/1 posi- 
tive), with a T4 phenotype .OKT4, leu 3a positive). This 

25 process is also described jy Gallo, et al., in Science, 

220:865-oS7 ( 1983), 

The infection of parental HT cells as well as 
other cloned cell populations occurs by exposure of these 
cells to concentrated or ;;cnconcentrated culture fluids 

30 (cell-free infection) from T-cell cultures from AIDS or 

pre-AIDS patients, or by cocu 1 t i vat ion; that is, HT cells 
are infected by exposure to HTLV-III positive T-cell 
cultures. The usual cell-.:?e infection procedure is as 
follows: 2 to 5 x 10 6 ce.:.: are treated with polybrene 

35 (2 g/ini.i or DEAE dextran for 30 minutes in a <X> 2 incu- 

bator at 37°C, and then exposed to the virus inoculum 
(0,1 to L ml; for one hour in the incubator (C02/37°C) . 
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The cells are kept in suspension by shaking at regular 
intervals. After one hour of incubation a regular gr wth 
medium is added. The positivity of infected cultures for 
HTLV-III is assessed after one, two, and three weeks of 

5 cultivation. 

The infection of hT cells (clones) is also 
obtained by cocu 1 1 i vat i on procedures— HT cells are mixed 
in various proportions (usually 1:5) with short-term 
cultured T-cells (about 5 to 20 days) from AIDS or pre- 

10 AIDS patients. The positivity for HTLV-III was scored by 
the detection of viral antigens or viral nucleic acid 
sequences in the infected recipient cells at various 
intervals (7, 14, 21 days., etc.) after co-cultivation. 
The mix.iu cultures are mai. .girted in growth medium for 

15 several months. 

Co-culturing applies to a standard procedure 
for treating cells. Standard conditions for growing cells 
are 37°C in an atmosphere of 95% humidified air and 5% 
C0 2 . In operation a donor ceil from human blood yields a 
virus which acts on the target cells (HT neoplastic 

20 aneuploio T-cells) to yield a co-culture. The co-culture 

of retrovirus positive eel: 3 yields the virus and pre- 
serves permanent growth, growth in perpetuity (as 
HTLV-IIi undHT9); i.e., immortalized conditions. 

25 u addition to H9 , 'additional permissive cells 

have been found and identified which will permit co- 
culture of the viral HTLV- ill pos i t i ve cells; these are 
Molt 3 and HUT73 cells and also CEM and Ti7.4. The 
latter, Ti7.4, however, is a herpes-like virus and 

30 excludaule from use on thui basis. Characteristics of 

cells noted, both positi- and negative effect, are 
listed li. the following Tat.- 1. 
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Table 1 
HTLV-m Perm^sive Cells 



Cells 


Characteristics 


IF A % for 
HTLV-IH 


RT Activity 
(rAdT/dAdT) 


Molt 3 


T (OKT4) 


58 


950000/ 5000 


CEM 


r£ II 


53 


84000/15000 


Ti7.4 


rp II 


22 


900000/10000 


HUT78 


1» II 


34 


150000/12000 


CF-2 


B 


0 


1500/ 5000 


Dandie 


B 


0 


6000/ 6000 


Raji 


B 


0 


8500/ 5500 


K562 


Erytr. leu. 


0 


55000/19000 


HL60 


Promyeloc. leu. 


0 


6000/ 5000 



Example 1 

15 As shown in Table 2 below, single cell HT 

clones were isolated as described by Popovic, et al., in 
Neoplasm a,. 18 : 2 57 ( 197 1), and Bach, et al., Immunol . 
Rev . , 54 : 5 ( 198 1 ) from a long-term cultured aneuploid HT- 
cell line exhibiting mature T-cell phenotype (OKT3 + 

20 (62%), OKT4* (3 9%) and OKT8") as determined by cytofluor- 
ometry using a f luorescence-ac t i vated cell sorter. The 
cultures were rou t i ne ly ma i n t a i ned in REMI/1640 with 20% 
fetal call serum and antibiotics. The terminal cell 
density of the parental cell culture, seeded at a concen- 

25 tration ox 2 x 10° cells/mi i i i 1 i ter of culture media, was 
in the range of IxlO 6 to 1.5 x 10 6 cells/ml after 5 days 
of culture. 

For detection of multinucleated cells, cell 
smears were prepared from cultures 6 and 14 days after 
30 infection and stained with Wr ight-Gi emsa. Cells having 
more than 5 nuclei were considered as multi-nucleated 
cells. Cloned cells from uninfected cultures also con- 
tained so.me mu 1 1 i -nuc 1 ea t ed r r^nt cells as well; however, 
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10 



15 



20 



25 



30 



ring formation was lacking anc the number of these cells 

was much less (0.7% to 10%). 

Immunofluorescence positive cells were washed 
with phosphate-buffered saline (PBS) and resuspended in 
the same buffer at a concentration of 10 8 cells per 
milliliter. Approximately 50 a of cell suspension were 
spotted on slides, air dried, and fixed in acetone for 10 
minutes a; room temperature. Slides were stored at -20°C 
until use. Twenty microliters of either hyper-inmune 
rabbit antiserum to HTLV- 1 1 1 (diluted 1/2000 in PBS) or 
serum from the patient (E.T.) diluted 1/8 in PBS was 
applied to cells and incubated for 50 min. at 37°C. The 
fluorescein-conjugated antiserum to rabbit or human 
inmunoglobulin G was diluted and applied to the fixed 
cells far 30 minutes at room temperature. . Slides then 
were washed extensively before microscopic examinations. 
The uninfected parental ceil line as well as the clones 
were consistently negative in :hese assays. 

To determine reverse transcriptase activity, 
virus particles were precipitated from cell-free super- 
natant as follows: 0.4 ml of 4M NaCl and 3.6 ml of 30% 
(wt/vol.) polyethylene glycoi (Carbowax 6000) were added 
to 8 mi of harvested culture fluids and the suspension 
was pla-jed on ice overnight. The suspension was centri- 
fuged in a Sorvuil RC-3 centrifuge at 2000 rpm at 4°C for 
30 min. The precipitate was : -suspended in 300y 1 at 50% 
(vol/vol) glycerol (25 mM T-is-HCl, pH 7.5/5mM dithio- 
threitoi/150 mM KC1/0.025% Triton X-100). Particles were 
disrupts by addition of 100 „i of 0.9% Triton X- 100/1. 511 
KC1. Reverse transcriptase ( HT) assays were performed as 
described by Poiesz, et al., Proc. Nat . Acad. Sci. USA, 
77:7415 ( 1980) and expressed in cpm per milliliter cul- 
ture med i am. 
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Example 2 

As shown in Table 3 below, cocultivation with 
H4 recipient T-cell clone was performed with fresh mono- 
nuclear cells from peripheral blood of patients BF and 
5 'SN, respectively. In the case of patients BK and LS 
cocultivation was performed with T-cells grown in the 
presence of exogenous TCGF ( :0% V/V) for 10 days. The 
ratio recipient/donor (patients') cells was 1:5. The 
mixed cultures were maintained in RPMI/1640 (20% PCS and 
10 antibiotics) in the absence of exogenous TCGF. Cell-free 
infection of H9 T-cell clone was performed using concen- 
trated culture fluids harvested from T-cell cultures of 
the patient WT. The T-cell cultures were grown in the 
presence of exogenous TCGF for two weeks before the cul- 
ture fluids were harvested and concentrated. Cells of H9 
clones were pre created with solybrene (2 y g/ml) for 20 
min. and 2 x 10 3 cells were exposed for one hour to 0.5 
ml of 100-fold concentrated culture fluids positive for 
particulate RT activity. 

HTLV-III virus expression in both cocultured 
and cell-free infected cell cultures were assayed approx- 
imately one month after in vitro cultivation. There was 
consideraole fluctuation in HTLV-III expression (see 
Table 3). For details of botn reverse transcriptase (RT) 
25 assays ar.J indirect irrmuno :' 1 ...orescence assays ( IFA) see 

Examp 1 e 1 . 
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Example 3 

To select for high permissiveness for HTLV-III 
and to preserve permanent growth and continuous produc- 
tion of virus, extensive cloning of the HT parental T- 

5 cell population was performed. A total of 51 single-cell 
clones was obtained by both capillary and limited dilu- 
tion techniques using irradiated mononuclear cells from 
peripheral blood of a healthy donor as a feeder. The 
growth of these cell clones was compared after HTLV-III 

10 infection. A representative example of response to virus 
infection of 8 T-cell clones which are susceptible to and 
permissive for HTLV-III is shown in Table 2. In parallel 
experiments, 2 x 10 6 cells of each T-cell clone were 
exposed to 0.1 ml of concentrated virus. Then cell 

15 growth and morphology, expression of cellular viral anti- 
gents), and RT activity in culture fluids were assessed 6 
and 14 days after infection. Although all 8 clones were 
susceptible to and permissive for the virus, there were 
considerable differences in i:\eiv ability to proliferate 

20 after infection. The cell nuir.oer decreased by 10% to 90% 
from the initial cell count . i thin 6 days after infec- 
tion, and a high proportion of multinucleated (giant) 
cells were consistently found in all 8 infected clones. 
The percentage of T-cells positive for viral antigen(s) 

25 determined by irrmunof luoresc-jnt assays with serum from 
AIDS patient (E.T.) and wit:, hyper immune rabbit serum 
raised against the whole disrupted HTLV-III ranged from 
10% to over 80%. Fourteen days after infection, the 
total cull number and the proportion of HTLV-III positive 

30 cells increased in all 8 clones. The virus positive 
cultures consistently showec round giant cells which 
contained numerous nuclei- These multinucleated giant 
cells are similar to those induced by HTLV-I and HTLV-II 
except that tne nuclei exhioit a characteristic ring 

35 formation. Electron microscopic examinations showed that 

the cells released considerable amounts of virus. 
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Ex amp 1 e 4 

To de t ermine whether HTLV-II I is continuously 
produced by the infected T-ceLls in long-term cultures, 
both virus production and cell viability of the infected 

5 clone, H4, were followed for several months. Although 
the virus production fluctuated, culture fluids harvested 
from the H4/HTLV-III cell cultures at approximately 14- 
day intervals consistently exhibited particulate RT 
activity which has been followed for over 5 months. The 

10 viability of the cells rangeo from 65% to 85% and dou- 
bling time of the cell population, which is called 
H4/HTLV-III, was approximately 30-40 hours. Thus, this 
permanently growing T-cell population, can continuously 
produce HTLV-II I . 

15 The yield of virus produced by H4/HTLV-III 

cells was assessed by purification of concentrated cul- 
ture fluids through a sucrose censity gradient and assays 
of particulate RT activity each fraction collected 

from the gradient. The highest RT activity was found at 

20 density 1.16 g/ml, similar to other retroviruses, 

Indus t r ial Applicability 

The preferred cell line which is a product of 
the present invention (H9/HTLV- Illg) is presently useful 
for the production of vaccine£ for the relief of AIDS and 
25 for the detection of antibodies to the virus in blood 
samp les . 
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WHAT IS CLAIMED IS : 

1. A method for producing HTLV-III virus, 
characterized in that a target T-cell is infected with 
HTLV-III virus, the normal c\ .opathic effect of HTLV-III 

5 is overcome and the immortal growth capacity of the 

target T-cell is preserved. 

2. A method according to claim 1, character- 
ized in that the target T-cel. is a target OKT4 + T-cell. 

3. A method according to claim 1, eharaeter- 
10 ized in that the target T-cell is an HT clone. 

4. A method according to claim 3, character- 
ized in that the HT clone is an H4 clone. 

5. A method according to claim 3, character- 
ized in that the HT clone is an H9 clone. 

5. A method according to claim 1, character- 
ized in that the HTLV-III virus comprises variants of 
human 1 - lympho t r op i c retrovi/ .i which exhibit cytopathic 
effects and are non- 1 r ans f orn;i ;:g . 

7. A method according to any one of claims 1- 
6, characterized in that the target T-cell is a neoplas- 
tic aneupioid T-cell. 

8. A method according to claim 7, character- 
ized in that the target T-o,ll is from a T-cell line 
derived from lymphoid leukemic. 

9. A method aecor-.ng to claim 8, character- 
ized in that the T-cell lin, has a mature T-cell pheno- 
type of OKT3 + (6 2%), OKT4 + ( 3 »*) and OKT8". 

10. A method according to claim 2, character- 
ized in that the target T-cell is selected from Molt 3, 

30 CEM, T i 7 . 4 and HUT7 8 cells. 

11. A method according to claim 8, character- 
ized in that the cell lin; is capable of continuous 
large-scale production of HT...-III. 

12. A method accor-.ng to any one of claims 1- 
35 6 , 9 and 10 characterized .. that "the target T-cell is 

infected by cocu 1 t i vat i on with the HTLV-III virus. 

13. A method according to claim 7, character- 
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ized in that the target T-cell is infected by cocultiva- 
'tion with the HTLV-III virus, 

14. A method accord ; r:g to claim 8, character- 
ized in that the target T-cei: is infected by cocultiva- 

5 t ion with the HTLV-III virus. 

15. A method according to any one of claims 1- 
6, 9 and 10, characterized in that the target T-cell is 
infected with the HTLV-III virus by cell-free infection. 

16. A method according to claim 7, character- 
10 ized in that the target T-celi is infected with the HTLV- 
III virus by cell-free infection. 

17. A method accorc::ig to claim 8, character- 
ized in that the target T-cei 1 is infected with the HTLV- 
III virus by cell-free infection. 

15 18. A method according to claim 11, character- 

ized in that the target T-celi is infected with the HTLV- 
III virus by cell-free infection. 

19. A cell line with a capacity for inmortal 
growth, characterized in that the cell line contains T- 

20 cells infected with HTLV-III \l:-us. 

20. A T-cell. line ; wording to claim 19, char- 
acterized in that the T-cell Line is H9/HTLV-III B (ATCC 
Accession N 7 o . CHL 8543 ; . 

21. A T-cell line according to claim 19, char- 
25 acterized in that the T-cells are OKT4 + permissive cells. 

22. A T-cell line according to claim 21, char- 
acterized in that the OKT4 + permissive cells comprise at 
least one of Molt 3, CEM, Til. 4 and HDT78 cells. 



INTERNATIONAL SEARCH REPORT 



Interna: 


onal Application No PGT/US 6^/00720 


1. CLASSIFICATION OF SUBJECT MATTER (If several classification . 


i- oofs apply, indicate ail) « 


According to International Patent Classification (IPC) or to both National Oa*. 

U.S. Cl r U35/235 

INT. Cl^ C12N 07/00 


:::catlon and IPC 


IL FIELDS SEARCHEO 


Minimum Documentation S«i 


rcned * 


Classification System [ Classic:.: 


cn Symbols 


U3SJ/235, 239, 2i|0, 2i»l # 9U8 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Induced in the Fields Searched * 



BIOS IS, MEDLINE, SXCERPTA MEDICA , l-79-198i|, HTLV III OR AIDS 
AND* VIRUS , A:;7> CULTURE OR CULTIVATE. 



III. DOCUMENTS CONSIDERED TO BE RELEVANT *« 



Category * 



X,P 



x,p 



X,P 



A 



Citation of Document, « with indication, whero appropriate, :ne relevant passages 



N, SCIENCE 2214, k MAY 193U, 
"DETECTION, ISOLATION AJJD COI- 
TION OF CYTOPATKIC RETROVIRUS: 
PROM PATIENTS V/ITH AIDS AND ?F 
PAGES U 97 -500 

N, SCIENCE 22k, k MAY 198U, S; 

AL, "ANTIBODIES REACTIVE WITH 
TROPIC RETROVIRUSES (HTLV-IIi; 
OP PATIENTS WITH AIDS" PAGES ~ 
IT, SCIZKCS 225, 21* AUGUST 19b.. 
"ISOLATION 0? LXMPHOCYTOPATHI. 
FROM SAM ERA "CI SCO PATIENTS V. ; I 
PAGES 5J ( 0-2 

N, SCIENCE 220, 20 MAY 1933, ; 
"ISOLATION OP HUMAN T-CELL LEV 
ACQUIRED IH'iUT'IE DEFICIENCY 3Y> 
PAGES c365-7 

N, SCIENCE 220, 20 MAY 1933, G 
"PROVIRAL DMA OP A RETROVIRUS. 
LEUKEMIA VIRUS , IN TWO PATIENT 
PAGES -62-5 



RrimnttoCMmNo." 



•POVIC ET AL, 
INUOUS PRODUC* 
:s (HTLV-III) ■ 
:E-AIDS" 

.RNGADHARAN ET 
HUMAN T-LYMPHO* 

IN THE SERUM 
06-8 

. LEVY ET AL, 
' RETROVIRUSES 
TH AIDS'" 

ALLO ET AL, 
rISMIA VIRUS IN 
E'RCHE (AIDS)" 

ELMANN ET AL, 
HUMAN T-CELL 
S WITH AIDS " 



1-22 



1-22 



1-22 



1-22 



1-22 



• Special categories ot c::od documents: '* 

"A** document defining -.ii-j gursoral state of the art which is not 

considered to do e; particular rBlevancu 
M E" earlier document uu ;jucnshad on or aitor the international 

filing date 

"L" document wnicn rr..: ; ti-rcw doubts on oriorlty claimts) or 
which Is citoa to uLt'auiir.:; tno publication date ot anotntir 
citation or omnr s^-oai tuiiaon (as specified) 

"O" document referring an oral disclosure, use, exhibition or 
other means 

"P" document publisnea crior to tho international filing date but 
later than the prior,;, czia claimed 



it document published after the International filing date 

■ priority date and not in conflict with the application Out 
" idd to understand the principle or theory underlying the 

■ ..-*ntion 

j-:cument of particular relevance; the dalmed Invention 
...mot be considered novel or cannot be considered to 

•v.oive an inventive step 

r -ument of particular relevance; the claimed Invention 
-.nnot be considered to involve an Inventive step when the 
„,cument is combined with one or more other audi docu- 
•..jots, such combination being obvious to a person skilled 

,n tne art. 



:ocument member of the same 



family 



IV. CERTIFICATION 



Date of the Actual Com:!c:;on c: trie International Search 2 

3 JULY 1985 



International Search iny a-: no my s 



Dal* 



: Mailing of this international Search Report • 

1 1 JUL «35 



ISA/US 



Sis.-. = 

jc: 



:" E. TARCZA 



Form PCT/ISA/210 (seconc s.'.oetj (October 19o1) 



r 



International Application No. 



PCT/dS 35/00720 



lit DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 



CatBgQHT* | Citation o! acmmenl. t« with indication, whare appropcini^ . or tha relevant paaaagea | Rtlsnnt to Claim He 

N, SCIENCE 220, 20 MAY 1983, iARRE-SINOUSSI 1-22 
ST AL, " ISOLATION" OF A T-LYMPHCTSOPIC RETRO- 
VIRUS FROM A PATIENT AT RISK FOR ACQUIRED 
IMMUNE DEFICIENCY SYNDROMS (AIDS)" PACES 86S 
TO 71. 

U, PROCEEDINGS OP TEE NATIONAL ACADEMY OP 1-22 
SCIENCES, USA 30, NOVEMBER 1963, CHEN ST AL, 
"HUMAN T-CELL LEUKEMIA VIRUS TYPE II TRANSFORMS 
NORMAL HUMAN LYMPHOCYTES" PACES 7006-9 



N, SCIENCE 220, 20 MY 1933, ESSEX ET AL, 
"ANTIBODIES TO CELL MEMBRA HE :•. N^IGENS ASSOC* 
IATED WITH HUMAN T-CELL LEUKEI.IA VIRUS IN 
PATIENTS v/ITH AIDS" PAGES 859-62 



1-22 



I 
I 



i 
I 



Form PCT1SA/210 (extra sneei) (October 1981) 



